Adenosine cyclic 3',5'-monophosphate dependent protein kinase: fluorescent affinity labeling of the catalytic subunit from bovine skeletal muscle with o-phthalaldehyde.
The catalytic subunit of adenosine cyclic 3',5'-monophosphate dependent protein kinase from bovine skeletal muscle was rapidly inactivated by o-phthalaldehyde at 25 degrees C (pH 7.3). The reaction followed pseudo-first-order kinetics, and the second-order rate constant was 1.1 X 10(2) M-1 s-1. Absorbance and fluorescence spectroscopic data were consistent with the formation of an isoindole derivative (1 mol/mol of enzyme). The reaction between the catalytic subunit and o-phthalaldehyde was not reversed by the addition of reagents containing free primary amino and sulfhydryl functions following inactivation. The reaction, however, could be arrested at any stage during its progress by the addition of an excess of cysteine or less efficiently by homocysteine or glutathione. The catalytic subunit was protected from inactivation by the presence of the substrates magnesium adenosine triphosphate and an acceptor serine peptide substrate. The decrease in fluorescence emission intensity of incubation mixtures containing iodoacetamide- or 5'-[p-(fluorosulfonyl)benzoyl]adenosine-modified catalytic subunit and o-phthalaldehyde paralleled the loss of phosphotransferase activity. Catalytic subunit denatured with urea failed to react with o-phthalaldehyde. Inactivation of the catalytic subunit by o-phthalaldehyde is probably due to the concomitant modification of lysine-72 and cysteine-199. The proximal distance between the epsilon-amino function of the lysine and the sulfhydryl group of the cysteine residues involved in isoindole formation in the native enzyme is estimated to be approximately 3 A. The molar transition energy of the catalytic subunit-o-phthalaldehyde adduct was 121 kJ/mol and compares favorably with a value of 127 kJ/mol for the 1-[(beta-hydroxyethyl)thio]-2-(beta-hydroxyethyl)isoindole in hexane, indicating that the active site lysine and cysteine residues involved in formation of the isoindole derivative of the catalytic subunit are located in a hydrophobic environment. o-Phthalaldehyde probably acts as an active site specific reagent for the catalytic subunit.